Plants are exposed to various biotic and abiotic stresses. Some of the abiotic stresses are drought, salinity, extreme temperatures and pollutants. These stresses negatively affect plant growth and development. The present study was designed to investigate the effects of drought stress on biomass production and chlorophyll, proteins and proline contents of two different hybrids of maize plants (Zea mays L.). The experiment was conducted in randomized block design with four replicates in pots. Three weeks old plants were challenged with drought stress by skipping irrigation. After drought stress of two weeks the plants were harvested and were subjected to various morphometric, physiological and biochemical assays. Both hybrids exhibited significant reduction in biomass production under drought stress. However, this loss was relatively lower in hybrid M-32. Drought stress caused reduction in root and shoot length, chlorophyll contents and photosynthesis activity. The chlorophyll a/b ratio increased in hybrid M-435 under water deficit conditions. Contrastingly it was decreased in M-32 due to drought stress. The total soluble proteins (TSPs) and Proline concentration were greater in M-435 under drought conditions as compared to control. While M-32 exhibited relatively lower quantity of TSPs and Proline when grown under drought stress. The Proline concentration, TSPs and Chlorophyll a/b ratio was relatively higher in M-435 grown under drought stress that indicated its potential for drought tolerance. The current study revealed that maize plants may exhibit drought tolerance by adapting variations in their morphology, anatomical structures and metabolic and physiological profile.
Introduction
Abiotic stresses like drought and salinity stress have major effect on crops. These stresses cause adverse effects on plant growth and development and reduce the plant yield [1] . Drought is one of the major abiotic stresses in the world and is rising due to climate change. Plants experience drought stress when the supply of water is reduced. It becomes a major problem, when the supply of water is impeded and transpiration rate is exceeded. Some plants may tolerate these stresses, but the extent of this tolerance depends on type of plants [2, 3, 4]. Drought stress is linked to other abiotic stresses like salinity, heat and cold stress. Water deficit imposes adverse effects on plants in terms of improper growth, reduced acquisition of nutrients and alteration in water status of plants [5, 6] . The difference in plant responses to drought stress seems to be due to differences in a variety of morphological, anatomical and physiological features. Some plants can modify their leaf structure in response to drought stress to reduce the transpiration rate [7] . They decrease stomatal conductance, turgor pressure and leaf water potential [8] [9] [10] . Due to such changes in chloroplast metabolism, the photosynthesis rate gets decreased [11] . It has been studied that chlorophyll a and b content play an important role in photosynthesis.
The enhanced photosynthesis rate leads to increased crop growth and yield [12] . Drought not only disturb the chlorophyll content, but it also changes the chlorophyll ratio and total chlorophyll. It has been studied that under water deficit condition the chlorophyll a, b, total chlorophyll and chlorophyll ratio (a/b) is decreased [13] [14] [15] . The ratio of root to shoot length gets changed under the drought stress. These variations are accompanied by the changes in carbon and nitrogen metabolism [16] . The drought stress disturbs the biochemical pathways of plants. It 6.8) and then centrifuged at 13000 rpm for 15 minutes. The supernatant was obtained and stored in Eppendorf tubes for further use. The extracts were used for the determination of TSPs concentration. The samples were mixed with Bradford's reagent and absorbance was measured at 595 nm by using double beam spectrophotometer (Hitachi UV/VIS, U-2900).
Proline contents
The free proline was extracted from fresh leaves. About 0.20 g leaf sample was ground in 3% (w/v) Sulfo-salicylic acid. It was estimated by using ninhydrin reagent according to the method of Bates & Waldren [29]. The organic toluene phase containing the chromophore was separated and the absorbance of the developed red color was read at 520 nm by double beam spectrophotometer (Hitachi UV/VIS, U-2900). By using calibration curve, proline concentration was calculated in MS-Excel. Statistical analysis MS-Excel (2013) was used to record the datasets and to calculate mean values, standard deviation and standard error. The software "Statistix 8.1" was used to do the analysis of variance (ANOVA) based on two factorial random design and to calculate the least significant difference (LSD) at p<0.05.
Results
The two hybrids of maize plants, M-435 and M-32 were grown under normal irrigation (control condition) and under drought stress by skipping normal irrigation. In both hybrids, the shoot length was greater in control as compared to drought stress. The shoot length of M-32 was greater under control condition as compared to M-435. Under drought stress, the shoot length of M-435 was greater than M-32 as shown in figure 1 (panel a) . Both hybrids of maize showed decreased root length under drought condition, while under control condition the root length was relatively greater. The root length of M-32 was greater than the M-435 in control condition. While under drought stress, the root length of M-435 was greater than M-32 as shown in figure 1 (panel b) . Under drought condition, the fresh weight of shoot was decreased in both hybrids. The M-435 had greater shoot fresh weight as compared to M-32 under drought stress. While under control condition, the M-435 had greater shoot fresh weight as compared to the M-32 as shown in figure 2 (panel a) . Under drought stress, the root length was decreased as compared to control. In this study, it was observed that under water deficit condition the growth of root was negatively affected. 
Conclusion
Drought is a major problem for the crops and economy of the state. It is general observation that drought stress reduces the biomass production, free proline contents in leaves, TSPs, Chlorophyll contents and Photosynthesis activity in crop plants. In current study it was observed that the proline concentration, TSPs and chlorophyll a/b ratio was relatively higher in M-435 hybrid grown under drought stress as compared to the control conditions. From these findings it can be concluded that the maize hybrid M-435 has potential to grow under low moisture regimes. However, it may further be studied on molecular level to better understand the signaling pathway and mechanism of drought stress tolerance. 
